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Abstract:
Background: Due to high differentiation potential and self-renewality, mesenchymal Stem
Cells are now widely considered in researchers for several diseases. These cells have a thnited
life span in the medium and, after several passages, enter the phase of aging. PRGF derived from
platelets contains growth factors causing the growth and proliferation of MSCs. This study
was conducted to evaluate the effect of PRGF on the expression of h-TERT, c-Myc, P53 and
P16 genes which are the main genes involved in growth, proliferation, apoptosis, and cell longevity
in umbilical cord derived MSCs.
Materials and Methods: This study is an experimental research. Expired platelet concentrate
bags were obtained from Kerman blood transfusion center, and PRGF was prepared by
multiple centrifugation rounds of the platelet bag. Calcium chloride was added as an
anticoagulant to pRGF in order to prevent gelatiruzation of the culture medium. On the other
hand, mesenchymal stem cells were isolated from the umbilical cord as a primary culture. The
phenotype of the cells was confirmed by flow cytometry, and the cells were randomly
cultured as control (using FBS) and experimental (using l0%PRGF and 5%FBS+ 5%PRGF)
groups. Initially, the cell population doubling time (PDT) per hour, was measured, then the
expression of the genes involved in increasing cell longevity (h-TERT, c-Myc, P53 and P16)
was investigated by real-time PCR technique after six days and one month defreeze.
Results: Mesenchymal stem cells were successfully isolated from the umbilical cords. The
mesenchymal cells cultured in the experimental group (using l0%PRGF and 5%FBS+
5%PRGF) were morphologically similar to the cells in the control medium. The cells
expressed high level of CD73, CD90, and CD105, while hematopoietic cells surface markers
S -:ch as CD45 and CD34 were slightly expressed. In this study, the population doubling time of
: cell in experimental groups were shorter than the control group. Using the real-time PCR
"=:llrique, it was shown that PRGF derived from the platelet could increase the expression of
,--TERT and c-Myc genes and decreese the expression of P16 and P53 genes in the umbilical
:-,rd mesenchymal stem cells. The results of the 10%PRGF group was better than the 5% PRGF+
: : :FBS group ad also the expression of the genes was different ir: the 6-days stage and after
-;iieezing.
Conclusion: pRGF fiorn platelets is an effective t'actor in tlie expression of genes involved in the
;srvth, proliferation, apoptosis, and longevity of mesenchymal stem cells isolated fi'om the urlbilical
:-,rd. Due to the effect of PRGF on population doubling time and cell longevity, it may be a suitable
s'_ibstitute for FBS to prevent cellular aging processes in cell culture.
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